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(54) Vacuum cleaner apparatus 

(57) A floor cleaning pad or disc employed in the 
suction assembly of a vacuum cleaner is provided for 
cleaning impurities on a cleaning surface. The vacuum 
cleaner has means for rotatably driving the disc. The 
driving means includes a rotary member disposed on a 
lower side of the suction assembly cleaning disc. The 
driving means Is controlled by a manipulation of an on/ 
off driving switch for providing a rotational driving force 
for rotating the rotary member In the on-state. Accord- 
ingly, while drawing In air and impurities, the vacuum 
cleaner can also remove impurities stuck on the clean- 
ing surface with the cleaning disc. 
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Description 

[0001] The present invention relates to a vacuum 
cleaner, and more particularly to apparatus for rotatably 
driving a floor wiping pad of a vacuum cleaner for per- 5 
forming floor mopping in addition to a dust suctioning. 
[0002] Generally, a vacuum cleaner removes dust by 
drawing in external air with the dust and other foreign 
substances, using suction force from a fan motor, and 
filtering out the foreign substances with a filter. 10 
[0003] Referring to Figure 1 , such a vacuum cleaner 
includes a dust collecting chamber (not shown) having 
a dust filter mounted at a front inner portion of a cleaner 
body 1 , and a fan motor (not shown) formed at a rear 
portion of the cleaner body 1 . The cleaner includes a 15 
suction assembly 9 that is removably connected to a 
hose 3 connected to the dust collecting chamber of the 
cleaner body 1, a handle portion 5 bearing an on-off 
switch for the cleaner, and a wand in the form of a plu- 
rality of extension pipes 7. 20 
[0004] In the conventional vacuum cleaner construct- 
ed as above, when the fan motor is operated, the dust 
collecting chamber of the cleaner body 1 is subject to 
negative pressure with respect to the outer atmosphere. 
Accordingly, external air and foreign substances are 25 
drawn into the dust collecting chamber through the suc- 
tion assembly 9, the wand 7, and the hose 3. During this 
process, the foreign substances are filtered out by the 
filter (not shown), and the clean air is passed through 
the fan motor and discharged out through an exhaust 30 
grille (not shown) formed at a rear side of the cleaner 
body 1. 

[0005] Although such a vacuum cleaner can remove 
a certain quantity of dust from a cleaning surface, it is 
largely ineffective when the dirt or foreign substances 35 
are stuck to the cleaning surface. Removal of such dirt 
or foreign substances takes considerable time and sep- 
arate labour. 

[0006] It is an object of the present invention to pro- 
vide improved cleaning performance for a vacuum *o 
cleaner. According to one aspect of the invention, a vac- 
uum cleaner has a suction assembly mounted on a vac- 
uum cleaner wand, which assembly has a rotatable 
cloth or mop and drive means such as a motor mounted 
in the suction assembly for rotating the cloth or mop. 45 
[0007] According to another aspect of the invention, 
in apparatus for rotatably driving a floorcloth employed 
in a suction assembly of a vacuum cleaner that draws 
in and collects air and dust In a dust collecting chamber 
through an air path connecting a suction assembly to a 50 
connecting pipe by negative pressure generated by op- 
eration of a driving portion activated by manipulating an 
operating switch on a handle portion, there is provided 
a rotary member rotatably disposed on a lower end of 
the suction assembly for supporting the floor cloth for 55 
cleaning a cleaning surface; rotary driving means being 
controlled by the manipulation of an on/off switch, and 
being arranged to supply a driving force for rotating the 
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rotary member in an on-state; and power supply means 
for supplying an electric signal upon manipulation of the 
switch to the rotary driving means. 
[0008] Here, the rotary driving means includes a (pref- 
erably bi-directional) rotary motor having a pair of pref- 
erably coaxial rotary shaft portions formed on opposite 
sides of the motor and rotated simultaneously with each 
other by the power supplied from the power supply 
means, and a power transmission unit disposed for 
transmitting the driving force of the rotary shaft portions 
to the rotary member. The shaft portions may be por- 
tions of a single shaft passing through the motor body. 
[0009] The power transmission unit may include a pair 
of worm gear members connected to the rotary shaft 
portions for rotation in the same direction as the rotary 
shaft portions; and transmission gears meshed with the 
pair of worm gear members for converting a rotational 
force of the worm gear members into a perpendicular 
direction and transmitting the converted rotational force 
to the rotary member 

[0010] The drive mechanism for a pair of rotatable 
support members mounted side by side in a suction 
head of a vacuum cleaner may comprise a motor situ- 
ated between the support members and having shaft 
portions projecting from opposite ends or sides of a mo- 
tor body, two reduction gear sets connecting the motor 
shaft portions to the support members, which gear sets 
each translate rotation of the motor shaft portions about 
one axis to rotation of the support members about re- 
spective axes perpendicular to the one axis. 
[001 1 ] According to yet another aspect of the inven- 
tion, a floor cloth removably employed in a mounting 
portion at a lower end of a suction assembly of a vacuum 
cleaner for mopping impurities on a cleaning surface, 
Includes a body for contacting the cleaning floor, a re- 
movable layer attached to an upper surface of the body, 
supportable by a binding force with removable means 
formed on the mounting portion; and supporting means 
for Improving cleaning efficiency by preventing deforma- 
tion of the body and enabling easier contact against the 
cleaning surface, when the body contacts the cleaning 
surface. 

[0012] The supporting means includes a supporting 
member disposed between the body and the removable 
layer, for elastically restoring the body into an original 
shape. 

[0013] It is also preferable that the supporting means 
includes a protruding pattern protruding from a lower 
surface of the body contacting the cleaning surface in a 
predetermined pattern. 

[001 4] The invention also includes an improved struc- 
ture for mopping a floor by rotatably driving a floor cloth, 
mop or pad separately mounted in a vacuum cleaner 
suction portion (e.g. the suction head of a cleaner having 
a wand connected to a cleaner body). The suction por- 
tion preferably includes drive means for rotating the 
cloth, mop or pad. 

[001 5] The invention will now be described by way of 
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example with reference to the drawings, In which: 

Figure 1 is a schematic perspective view of a con- 
ventional vacuum cleaner; 

Figure 2 is an exploded perspective view of a rotat- 
able floor cloth driving apparatus of a vacuum 
cleaner according to a first preferred embodiment 
of the present invention; 

Figure 3 is a plan view showing the structure of the 
rotatable floorcloth driving apparatus of Figure 2 in 
an assembled state; 

Figure 4 is an underside bottom view of a suction 
assembly of the vacuum cleaner according to the 
first preferred; 

Figure 5 is a perspective view showing a main drive 
mechanism portion of the suction assembly of a 
vacuum cleaner according to a second preferred 
embodiment of the present invention; 

Figure 6 is an enlarged sectional view showing the 
connecting portions of Figure 5 when connected; 

Figure 7 is a perspective view showing the main 
drive mechanism portion of the rotatable floorcloth 
driving apparatus according to a third preferred em- 
bodiment of the present invention; 

Figure 8 is an exploded perspective view of a rotary 
floor cloth driving apparatus according to a fourth 
preferred embodiment of the present invention; 

Figure 9 is an underside view showing the suction 
assembly of the vacuum cleaner according to a fifth 
preferred embodiment of the present invention; 

Figure 10 is an enlarged sectional view taken on 
line M of Figure 9; 

Figure 11 is a schematic perspective view of the 
floorcloth or cleaning pad shown in Figure 9; 

Figure 12 is a sectional view taken on line ll-ll of 
Figure 11; 

Figure 13 is a rear perspective view schematically 
showing a floorcloth of the rotatable floor cloth driv- 
ing apparatus of the vacuum cleaner according to 
a sixth preferred embodiment of the present inven- 
tion; and 

Figure 14 is a sectional view taken on line Ill-ill of 
Figure 13. 

1001 6] Referring to Figures 2 to 4 f rotatable floor cloth 



driving apparatus according to a first preferred embod- 
iment of the present invention includes a pair of rotary 
members 30 rotatabty disposed on a lower portion of a 
suction port body 1 2 of the suction assembly or suction 
s head 1 0 of the vacuum cleaner for supporting a pair of 
floor cleaning discs or pads 60, respectively, a rotation 
driving means on-off controlled through manipulation of 
a driving switch 6 formed on a handle portion 5 (see Fig- 
ure 1 ) for providing a driving force for rotating the rotary 
members 30, and a power supplying means 20 for sup- 
plying electric signal from the manipulation of the driving 
switch 6 to the rotation driving means. 
[0017] The power supplying means 20 Is formed on 
the extension pipe 7 in near to the suction assembly 10, 
in a space separately defined by a protective cover 18 
that screens the power supplying means 20 from an air 
path inclusive of the suction port 16. The power supply- 
ing means 20 is disposed in the space, and includes a 
power terminal 21 electrically connected to the driving 
switch 6 of the handle portion 5 and a power conductor 
22 for electrically connecting the power terminal 21 with 
the rotation driving means. 

[0018] The rotation driving means of the suction port 
body 12 Includes a rotary motor 50 having a pair of rotary 
shafts simultaneously rotated by the power supplied 
through the power terminal 21 and the power conductor 
20 in an opposite direction, and a power transmission 
unit 40 connected to the pair of rotary shafts of the rotary 
motor 50, respectively. 

[0019] The power transmission unit 40 includes a pair 
of worm gear members 41 that are simultaneously ro- 
tated together with the rotation of the bi-directional ro- 
tary motor 50, and a pair of transmission gears 42 en- 
gaged with the pair of worm gear members 41 and ro- 
tated in a perpendicular direction with respect to the ro- 
tation of the pair of worm gear members 41 . 
[0020] The pair of rotary members 30 is mounted on 
the lower portions of the transmission gears 42 for trans- 
mitting the rotational force from the rotational movement 
of the bi-directional rotary motor 50 to the floor clothes 
60. The rotary members 30 are passed through the bot- 
tom surface of the suction port body 1 2 from the lower 
side of the suction port body 12, and connected to the 
transmission gears 42. 

[0021] Meanwhile, the ends of the rotary shafts of the 
bi-directional rotary motor 50 are connected with the 
ends of worm gear members 41 by a pair of joint con- 
necting members 51 disposed therebetween, while un- 
connected ends of the worm gear members 41 are ro- 
tatably inserted in holes of fixing brackets 13, respec- 
tively. 

[0022] Here, for cleaning the impurities on the clean- 
ing surface more efficiently, It is preferable that the floor 
clothes 60 mounted on the rotary members 30 are ro- 
tated In the opposite direction. Accordingly, it is prefer- 
able that the threads are formed on outer circumference 
of the worm gear members 41 In an opposite direction, 
and the transmitting geare 42 are rotated in the opposite 
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direction during the operation of the bi-directional rotary 
motor 50. 

[0023] The undesignated reference numeral 1 4 refers 
to a protective cover for protecting the power transmis- 
sion unit 40. 

[0024] Meanwhile, as shown in Figure 4, fastening 
means 30a are provided on the lower ends of the pair 
of rotary members 30, respectively, for removably con- 
necting the floor clothes 60. It Is preferable that the re- 
moving means 30a Is a fabric fastening member such 
as one component of a hook and loop (Velcro) fastener 
combination having a first sheet member with a plurality 
of hooks and a second sheet member with a plurality of 
loops. Fabric layers 60a are uniformly formed on the up- 
per surfaces of the floor clothes 60 that contact the ro- 
tary members 30, so that the floor clothes 60 can be 
attached and removed to/from the fasteners 30a. It is 
preferable that the layer 60a Is formed of a fabric that 
forms part of the hook and loop fastener combination. 
[0025] According to the second preferred embodi- 
ment of the present Invention as shown in Figures 5 and 
6, the rotation driving means includes a rotary motor 50 
and a power transmission unit 40. The power transmis- 
sion unit 40 includes a transmission gear 42 connected 
to the rotary members 30, and worm gear members 41 
and 41 ' having worm gear portions 41 a and 41 a* formed 
on the outer circumference of the worm gear members 
41 and 41 1 and engaged with the transmission gears 42, 
and connecting portions 41 b and 41 b 1 formed on respec- 
tive ends of the worm gear members 41 and 41' and 
connected with the rotary shaft portions 50a of the bi- 
directional rotary motor 50 in a key way. 
[0026] The connecting portions 41b and 41b 1 of the 
worm gear members 41 and 4V are rotatably inserted 
♦ in the fixing brackets 13 in Figure 2 at the inner side of 
the suction port body 1 2, and then connected to the ro- 
tary shaft portions 50a of the rotary motor 50. 
[0027] Here, as shown in Figures 5 and 6, the rotary 
shaft portions 50a have key portions 50b formed at ends 
of the rotary shaft portions 50a, while the connecting 
portions 41b and 41b 1 of the worm gear members 41 
and 4V corresponding to the rotary shaft portions 50a 
have key grooves 41c and 41c' corresponding to the key 
portions 50b. The key portions 50b are such formed that 
the section of the key portions 50b are in the non-circular 
shape. Accordingly, the key portions 50b are inserted in 
the key grooves 41c and 41c 1 for a relative movement. 
[0028] Accordingly, as the rotary shaft portions 50a of 
the rotary motor 50 are rotated, the key portions 50b are 
connected with the key grooves 41c and 41c 1 in a key 
way, and the rotational force is transmitted to the worm 
gear members 41 and 4V. 

[0029] Further, albeit not shown, the key portions 50b 
and the key grooves 41 c and 41 c' may have various con- 
figurations. Also, the key portions 50b can be formed on 
the worm gear members 41 and 4V, while the key 
grooves 41c and 41c' are formed on ends of the rotary 
shaft portions 50a. 



[0030] Meanwhile, It is preferable that bearing mem- 
bers 41 d and 41 d' are provided to rotatably connect the 
unconnected ends of the worm gear members 41 and 
41 which are unconnected with the rotary motor 50, 

5 with the fixing brackets 13 of the suction port body 1 2. 
[0031] Compared to the general connecting methods, 
such as connecting by joining connecting member 51 
(see Figure 2), connecting the rotary shaft portions 43b 
with the key portions 41b and 41b' in a key way can re- 

10 duce the power loss during the power transmission from 
the rotary motor 50 to the worm gear members 41 and 
41 \ and thus simplify and reduce the manufacturing 
process and cost. 

[0032] Figure 7 shows the rotatable floor cloth driving 
'5 means according to the third preferred embodiment of 
the present invention, including a bi-directional rotary 
motor 50 and a power transmission unit 40. The power 
transmission unit 40 includes worm gear members 41 
and 41 1 that have worm gear portions 41a and 41a' 
formed on the outer circumference of the worm gear 
members 41 and 41* and engaged with the transmission 
gears 42, and connecting portions 41 e and 41 e' formed 
on respective ends of the worm gear members 41 and 
4V and screwed to the rotary shaft portions 50c of the 
rotary motor 50. 

[0033] Here, the screw connection is made by forming 
male threads on the outer circumference of either the 
rotary shaft portions 50c or the connecting portions 41 e 
and 41 e 1 and forming corresponding female threads on 
the ends of either the connecting portions 41 e and 41 e 1 
or the rotary shaft potions 50c. 
[0034] In this embodiment, the male threads are 
formed on the outer circumference of the rotary shaft 
portions 50c, while the corresponding female threads 
are formed on mount portions 41 f and 41 V of the con- 
necting portions 41 e and 41 e' for partially receiving the 
rotary shaft portions 50c. It is also possible that the 
mount portions are formed on the rotary shaft portions 
50c having female threads formed thereon, while the 
male threads are formed on the outer circumference of 
the connecting portions 41 e and 41 e\ 
[0035] Meanwhile, when the rota/y shaft portions 50c 
are rotated clockwise on the center of rotation, the 
threads formed on the connecting portions 41 e and 41 e* 
and the rotary shaft portions 50c are left-hand threads 
for screw fastening purpose. When the rotary shaft por- 
tion 50c are rotated counterclockwise on the center of 
rotation, the threads of the connecting portions 41 e and 
41 e' and the rotary shaft portions 50c are right-hand 
threads. In other words the senses of the threads on the 
motor portions are such that operation of the motor 
causes rotation of the shaft portions in a direction such 
as to tighten the worm gear members on the shaft por- 
tions. 

[0036] As described above, by the screw fastening of 
the worm gear members 41 and 41 1 and the rotary shaft 
portions 50c, the secure connection Is ensured, while 
the number of parts is reduced. Accordingly, the rota- 
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tional driving force generated from the bi-directional ro- 
tary motor 50 is transmitted to the rotary members 30 
with the least power loss. Further, due to the reduced 
number of parts, the manufacturing process becomes 
simplified, while the manufacturing cost is considerably s 
reduced. 

[0037] Figure 8 shows the suction assembly 1 0 of the 
vacuum cleaner according to the fourth preferred em- 
bodiment of the present invention. According to the 
fourth preferred embodiment, the rotatable floor cloth 10 
driving apparatus of the vacuum cleaner Includes a ro- 
tary driving means having a bi-directional rotary motor 
50 and a power transmission unit 40. The rotary driving 
means is protected by a casing member 24 that is sep- 
arately disposed in the suction assembly 1 0 for screen- is 
ing the rotary driving means from an air path connecting 
the suction assembly 10 and the connecting pipe 7. 
As shown in Figure 8, the power transmission unit 40 
having the worm gear members 41 and the transmission 
gears 42, and the rotary driving means having the bi- 20 
directional rotary motor 50 are enclosed In an upper cas- 
ing 26 and a lower casing 25. 
[0038] Also, as shown in Figure 8, the lower casing 
25 has an opening 25a through which the transmission 
gears 42 are connected to the rotary members 30, and 23 
a plurality of fixing brackets 25b as a mounting means 
that is for rotatably supporting both ends of the worm 
gear members 41 , respectively. 
[0039] The upper casing 26 is connected to the upper 
portion of the lowercasing 25, thereby screening the ro- 30 
tary driving means that is mounted on the lower casing 
25 from the outside. 

[0040] Further, it is preferable that the transmission 
gears 42 have connecting protrusions 42a protruding 
from the lower sides of the transmission gears 42 cor- 35 
responding to the connecting holes 30a formed in the 
rotary members 30, for connecting the transmission 
gears 42 to the rotary members 30. 
[0041] As shown in Figure 8, the connecting protru- 
sions 42a and the connecting holes 30a is shaped to 40 
have non-circular section. Accordingly, when the trans- 
mission gears 42 are connected to the rotary members 
30, the power is transmitted from the transmission gears 
42 to the rotary bodies 30 with the least power loss. In 
this embodiment, the section of the connecting holes 45 
30a and the connecting protrusions 42a is octagonal. 
[0042] Further, for transmitting the power from the ro- 
tary motor 50 to the worm gear members 41 , the worm 
gear members 41 and the rotary motor 50 can be con- 
nected with each other In a key way. Here, the detailed so 
description will be omitted since the same is described 
earlier in the previous embodiments. 
[0043] According to the rotatable floor cloth driving 
apparatus constructed as above, the rotary driving 
means is screened from the air path through which the ss 
air is passed, and is sealed. Accordingly, malfunction of 
the power transmission unit 40 or the bi-directional ro- 
tary motor 50 of the rotary driving means, which is 



caused by the impurities or foreign substances in the 
air, can be minimized. As a result, the durability of the 
rotary driving means is enhanced 
[0044] Figures 9 and 10 are views for explaining the 
rotary members 30 of the rotatable floor cloth driving ap- 
paratus acxoTefiffcpo the fifth preferred embodiment of 
the present invention. According to the fifth preferred 
embodiment of the present invention, y^TQ Jas tenejrs 
JJfl& as ^jelea^Ql?JeJastening means are seated In a 
plurality of recesses 30c that are formed on loMtir sur- 
faces of the rotary members 30 around the center of ro- 
tation at a uniform distance from each other. 
[0045] Here, the Velcro fasteners 30b are seated on 
the lower surfaces of the rotary members 30 around the 
center of rotation at a uniform angle (120°) from each 
other. Although it is preferable that the section of the 
Velcro fasteners 30b is square, it is not strictly limited 
thereto. 

[0046] Further, the Velcro fasteners 30b are atta ched 

*^ei&^ 

Ihys^mbQ^Imerit, the adhering means 30d includes a 
double-sided sticker tape! In addition to the double-sid- 
ed stickers, the adhering means 30d can use any proper 
ways that are well known In the art. 
[0047] According to the rotary members 30 construct- 
ed above, since the contact area between the floor 
clothes 60 and the rotary members 30 is increased, the 
binding force between the floor clothes 60 and the rotary 
members 30 is increased. Accordingly, the cleaning ef- 
ficiency is improved. Also, by seating the removable 
means 30b on the recesses 30c, attachment or removal 
of the floor clothes 60 becomes easier. 
[0048] Meanwhile, as shown in Figures 11 and 12, the 
floor clothes 60 are removably employed on the lower 
ends of the suction assembly of the vacuum cleaner, for 
cleaning the impurities of the cleaning surfaces. Each 
floor cloth 60 includes a cleaning disc body 60c for con- 
tacting the cleaning surface, and a fastening layer 60a 
attached to one surface of the body 60c and supported 
by the binding force of the fastening means on the 
mounting portion such as rotary member 30. It is pref- 
erable that the floor cloth 60 is shaped to correspond to 
the rotary members 30 the floor cloth 60 is attached to, 
and in this embodiment, the floor cloth 60 is formed to 
have circular shape. 

[0049] The body 60c of the floor cloth 60 contact the 
cleaning surface during cleaning process, and is made 
of a fabric that is usually used for mopping the floor. 
[0050] Here, the floor cloth 60 includes a supporting 
means for enhancing cleaning efficiency by preventing 
deformation of the body 60c in a contact with the clean- 
ing surface and also enabling efficient contact with the 
cleaning surface. The supporting means is disposed be- 
tween the body 60c and the fastening layer 60a, and 
includes a supporting member 60b for elastically return- 
ing the body 60c to an original shape. Here, it Is prefer- 
able that the supporting member 60b is made of porous 
material such as a sponge, which can absorb liquid dur- 
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ing wet cleaning on the cleaning surface — 
[0051] Here, the bodyj6pc anj^the removable layer 
60a are sewed^y^sewing threM§2, while the outer cir- 
cQinrif87ence of the floor cloth 60 is covered by a protec- 
tive member 60d for preventing fluffing of fraying of the s 
fabric floor cloth 60. 

[0052] Figures 13 and 14 are views showing a floor 
cloth 61 for use in a vacuum cleaner according to the 
sixth preferred embodiment of the present invention. 
The floor cloth 61 includes a body 61 b, a removable or 10 
fastening layer 61 d, and a supporting means (disc 61c) 
for enhancing cleaning efficiency by preventing defor- 
mation of the body 61b and enabling easy contact with 
the cleaning surface. The supporting means includes a 
supporting member 61c inserted between the body 61b 
and the removable layer 61d, and a protruding pattern 
protruding from the lower surface of the body 61c that 
contacts the cleaning surface in a predetermined pat- 
tern. 

[0053] Here, as shown in Figure 13, the protruding 20 
pattern includes a plurality of protruding lines 61a pro- 
truding from the lower surface of the body 61c that con- 
tacts the cleaning surface in a linear pattern. It is pref- 
erable that the protruding lines or ribs 61 a are made of 
the fabric identical to the fabric of the body 61 c. 25 
[0054] it is also preferable that the body 61b, the fas- 
tening layer 61 d, and the supporting member 61c are 
attached to each other by adhesives, or the like. 
[0055] According to the floor cloth 61 constructed as 
above, due to the protruding lines 61a protruding from 30 
the surface of the floor cloth 61 attached to the lower 
end of the suction assembly 1 0, the old dirt on the clean- 
ing surface can be efficiently floor mopped out. 
[0056] The operation of the present Invention will be 
described in greater detail with reference to the accom- 35 
panylng drawings. 

[0057] First, by manipulating the driving switch 6 (see 
Figure 1) formed on the handle portion 5, the fan motor 
of the cleaner body is driven, and accordingly, the dust 
collecting chamber is subject to the negative pressure <o 
with respect to outer atmosphere. Due to the negative 
pressure, the external air is drawn into the cleaner body 
together with dust and impurities piled on the cleaning 
surface in a direction indicated by a solid arrow of Figure 
4. Simultaneously, as the driving switch 6 is manlpulat- *s 
ed, power is supplied through the power terminal 21 and 
the power conductor 22 to the rotary motor 50. Accord- 
ingly, the rotary motor 50 is driven. Then the pair of ro- 
tary shaft portions 50a connected to the rotary motor 50 
are simultaneously rotated. Accordingly, the worm gear 50 
members 41 and 41 ' connected to the rotary shaft por- 
tions 50a are rotated in the same direction as the rota- 
tional direction of the rotary shaft portions 50a. Then the 
transmission gears 42 meshed with the worm gear 
members 41 and 41 ' are rotated in the direction perpen- ss 
dicular with respect to the rotational direction of the 
worm gear members 41 and 41 \ respectively. 
[0058] Since the transmission gears 42 are connect- 



ed to the rotary members 30 mounted on the lower end 
of the suction port body 12, the rotational force is trans- 
mitted from the transmission gears 42 to the pair of ro- 
tary members 30 that are connected to the transmission 
gears 42. Accordingly, the rotary members 30 are rotat- 
ed in the same direction as the transmission gears 42 
are rotated. 

[0059] The floor clothes 60 are attached onto the low- 
er ends of the rotary members 30 by the removable 
means 30a and 30b. Accordingly, the floor clothes 60 
mounted on the lower ends of the rotary members 30 
are rotated together with the rotary members 30. Then, 
by contacting the rotated floor clothes 60 against the 
floor, the impurities or old dirt on the corresponding floor 
are removed as the floor clothes 60 are rotated. 
As described above, according to the present invention, 
by mounting the floor clothes 60 and 61 on the suction 
assembly of the vacuum cleaner, and rotating the floor 
clothes 60 and 61 at a high speed according to the ro- 
tational driving of the rotary driving means, while the 
dust is removed by the vacuum suction of the vacuum 
cleaner, the impurities or old dirt stuck on the floor can 
also be removed. Accordingly, cleaning efficiency is im- 
proved. 

[0060] In summary, a floor cleaning pad or disc em- 
ployed in the suction assembly of a vacuum cleaner Is 
provided for cleaning impurities on a cleaning surface. 
The vacuum cleaner has means for rotatably driving the 
pad or disc. The driving means includes a rotary mem- 
ber disposed on a lower side of the suction assembly 
cleaning pad or disc. The driving portion means is con- 
trolled by a manipulation of an on/off driving switch for 
providing a rotational driving force for rotating the rotary 
member in the on-state. Accordingly, while drawing in 
air and impurities, the vacuum cleaner can also remove 
impurities stuck on the cleaning surface with the clean- 
ing pad or disc. 

[0061] Although the preferred embodiments of the 
present invention have been described, it will be under- 
stood by those skilled in the art that the present invention 
should not be limited to the described preferred embod- 
iments, but various changes and modifications can be 
made within the spirit and scope of the present invention 
as defined by the appended claims. 
[0062] Whilst the particular arrangement of the follow- 
ing claims has been prepared with a view to presenting 
essential and preferred features of the invention in a log- 
ical and concise way, for the purposes of Article 123 
EPC we hereby specifically include as part of the con- 
tent of this application as originally filed all possible com- 
binations of the individual features contained In the 
claims or the preceding description. 



Claims 

1. Apparatus for rotatably driving a floor cloth em- 
ployed in a suction assembly of a vacuum cleaner, 
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the vacuum cleaner being arranged to draw in air 
and dust to a dust collecting chamber through an 
air path connecting the suction assembly to the 
chamber via a connecting pipe due to a negative 
pressure generated by operation of drive means ac- 
tivated by an operating switch mounted in the han- 
dle portion of the cleaner, the apparatus comprising: 

a rotary member rotatably disposed on a lower 
end of the suction assembly, for supporting the 
floor cloth when in use for cleaning a cleaning 
surface; 

rotary driving means for rotating the rotary 
member; and 

power supply means for supplying an electric 
signal from the switch to the rotary driving 
means. 

2. Apparatus according to claim 1, characterised In 
that the power supply means is disposed in a sep- 
arate space of the connecting pipe that is protected 
by a protective cover from the air path, and includes 
a power terminal electrically conn ected to the oper- 
ating switch of the handle portion, and a power con- 
ductor for electrically connecting the power terminal 
to the power supply means. 

3. Apparatus according to claim 1 or claim 2, charac- 
terised in that the rotary driving means includes a 
bi-directional rotary motor having a pair of rotary 
shaft portions formed on respective sides of the mo- 
tor which are arranged to be simultaneously rotated 
by the power supplied from the power supply 
means, and a power transmission unit disposed for 
transmitting the driving force of the rotary shaft por- 
tions to the rotary member. 

4. Apparatus according to claim 3, characterised in 
that the power transmission unit includes a pair of 
worm gear members connected to the rotary shaft 
portions for rotation in the same direction as the ro- 
tary shaft portions; and transmission gears meshed 
with the pair of worm gear members for converting 
a rotational force of the worm gear members into 
rotation about a perpendicular axis and transmitting 
the converted rotational force to the rotary member. 

5. Apparatus according to claim 4, characterised in 
that the worm gear members are connected to the 
rotary shaft portions by joint connecting members, 
respectively. 

6. Apparatus according to claim 4 or claim 5, charac- 
terised in that the worm gear members have 
threads formed on outer circumferences thereof in ss 
an opposite direction from each other, for being ro- 
tated in the opposite direction when the transmis- 
sion gears are rotated. 



7. Apparatus according to claim 3, characterised in 
that the power transmission unit Includes a trans- 
mission gears connected to the rotary member; and 
a worm gear member having a worm gear portion 
formed on the outer circumference of the worm gear 
member for being meshed with the transmission 
gear, and a key portion formed on one end of the 
worm gear member for being connected to the ro- 
tary shaft portion of the rotary driving means in a 
keyway. 

8. Apparatus according to claim 7, characterised in 
that either the key portion or the rotary shaft portion 
has a key groove having a non-circular section 
formed on one end, while either the key portion or 
the rotary shaft portion without the key groove has 
a key portion that is formed on one end having 
shape corresponding to the key groove. 

9. Apparatus according to claim 7, characterised in 
that the worm gear members have respective 
threads of opposite sense to each other formed on 
their outer circumferences so that the transmission 
gears are rotated in opposite directions. 

10. Apparatus according to claim 3, characterised in 
that the power transmission unit includes a trans- 
mission gear connected to the rotary member and 
a worm gear member having a worm gear portion 
formed on the outer circumference of the worm gear 
member meshed with the transmission gear, and a 
connecting portion formed on one end of the worm 
gear member screwed to a rotary shaft portion of 
the rotary driving means. 

11. Apparatus according to claim 6 or claim 10, char- 
acterised in that either the connecting portion or 
the rotary shaft portion has a male thread formed 
on the outer circumference, while either the con- 
necting portion or the rotary shaft portion without the 
male thread has a female thread formed on the end 
corresponding to the male thread. 

12. Apparatus according to claim 1 0, characterised in 
that the threads formed on the connecting portion 
and the rotary shaft portion are left-hand threads for 
screw-fastening when the rotary shaft portion is ro- 
tated on the rotary shaft in a clockwise direction. 

13. Apparatus according to claim 1 0, characterised in 
that the threads formed on the connecting portion 
and the rotary shaft portion are right-hand threads 
for screw-fastening when the rotary shaft portion is 
rotated on the rotary shaft in a counterclockwise di- 
rection. 

14. Apparatus according to claim 10, characterised in 
that the threads on the outer circumferences of the 
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worm gear members are formed in an opposite di- 
rection so that the transmission gears are rotated in 
the opposite direction. 

15. Apparatus according to any preceding claim , fur- 
ther comprising a casing member forming part of 
the suction assembiy for enclosing the rotary driving 
means, and arranged to screen the rotary driving 
means from the air path of the suction assembiy. 

16. Apparatus according to claim 15, characterised In 
that the casing member has a lowercasing having 
openings formed on a bottom through which the 
transmission gears are directly connected to the ro- 
tary members, respectively, and a plurality of fixing 
means for rotatably supporting the worm gear mem- 
bers; and an upper casing connected to an upper 
portion of the lower casing for screening the rotary 
driving means mounted on the lower casing from 
the outside. 

17. Apparatus according to any preceding claim, further 
comprising removable means for removably sup- 
porting the floor cloth on the rotary members. 

18. Apparatus according to claim 1 7, characterised in 
that the removable means includes at least one fas- 
tener part of a hook and loop fastening combination 
disposed on a lower surface of the or each rotary 
member in a predetermined pattern. 

19. Apparatus according to claim 18, characterised in 
that the or each rotary member has a plurality of 
said fastener parts seated in respective recesses 
formed on a lower surface of the rotary member 
equiangularty spaced around a center of rotation of 
the rotary member 

20. Apparatus according to claim 18, characterised in 
that the or each rotary member has a plurality of 
said fastener parts disposed on a lower surface of 
the rotary member spaced around the centre of ro- 
tation at angular spacings of 120°. 

21 . A floorcloth or pad for removable mounting at a low- 
er end of a suction assembly of a vacuum cleaner 
for mopping or wiping a cleaning surface, the clean- 
ing pad comprising: 

a body for contacting the cleaning floor; 
a removable layer attached to an upper surface 
of the body, supportable by a binding force with 
removable means formed on the mounting por- 
tion; and 

supporting means for improving cleaning effi- 
ciency by preventing deformation of the body 
and enabling easier contact against the clean- 
ing surface, when the body contacts the clean- 



ing surface. 

22. A floor cloth according to claim 21 , characterised 
in that the body and the removable layer are con- 

5 nected with each other by an adhesive. 

23. A floor cloth according to claim 21 , characterised 
In that the supporting means includes a supporting 
member disposed between the body and the re- 

10 movable layer, for recovering the body into an orig- 
inal shape, elastically. 

24. A floor cloth according to claim 23, characterised 
In that the supporting member is formed of a porous 

15 material capable of absorbing a liquid during a wet 
cleaning with respect to the cleaning surface. 

25. A floorcloth according to claim 21, characterised 
in that the supporting means includes a protruding 

20 pattern protruding from a lower surface of the body 
contacting the cleaning surface in a predetermined 
pattern. 

26. A floor cloth according to claim 25, characterised 
25 in that the protruding pattern includes a plurality of 

protruding lines protruding from the lower surface 
of the body contacting the cleaning surface in a lin- 
ear pattern. 

30 27. A floor cloth according to claim 25, characterised 
in that the protruding pattern is formed of a fabric 
that is identical with the fabric of the body. 

28. A vacuum cleaner comprising: a cleaner body hav- 
35 ing a dust collecting chamber; a wand comprising a 
suction head, a handle and a pipe connecting the 
suction head and the handle; and a suction hose 
connecting the wand to the cleaner body; wherein 
the suction head Includes at least one rotary clean- 
40 ing pad support, drive means for rotating the rotary 
support, and an electrical supply for the drive 
means, the electrical supply being switched by an 
electrical switch associated with the handle. 

^5 29. A cleaner according to claim 28, wherein the suction 
head includes a pair of cleaning pad supports each 
in the form of a disc, and wherein the suction head 
further includes an electric motor coupled to the 
cleaning pad supports by respective gear assem- 
50 blies. 

30. A cleaning pad for releasable mounting in the suc- 
tion head of a vacuum cleaner in which the suction 
head is located at the distal end of a wand flexibly 
55 coupled to a vacuum cleaner body, the pad com- 
prising a fabric layer providing a cleaning surface, 
an elastically deformable inner layer, the fabric layer 
being attached to one side of the inner layer, and 
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fastening means attached to the other side of the 
inner layer, the fastening means preferably com- 
prising one part of a hook and loop fastener combi- 
nation. 

5 

31. A cleaning pad according to claim 30, wherein the 
fasten ing means comprises a second fabric layer of 
a construction such as to adhere to a hook part of 
a hook and loop fastener combination (having an 
array of hooks). 10 
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